Regulation of DARPP-32 Thr75 phosphorylation by neurotensin in neostriatal neurons: involvement of glutamate signalling.
Neurotensin is a neuropeptide involved in dopaminergic signalling. We have recently reported that neurotensin stimulates the phosphorylation of DARPP-32 (dopamine- and cAMP-regulated phosphoprotein of Mr 32 kDa) at Thr34 (PKA-site) by activating dopamine D1-type receptors in neostriatal neurons. DARPP-32 is also phosphorylated by cyclin-dependent kinase 5 on Thr75, and the phosphorylated form of DARPP-32 at Thr75 inhibits protein kinase (PKA) activity. In this study, we examined the effect of neurotensin on DARPP-32 Thr75 phosphorylation using mouse neostriatal slices. Neurotensin decreased the level of phospho-Thr75 DARPP-32 at 2 min of incubation, maximally to about 50% of control at a concentration of 1 micro m. Pretreatment with a combined neurotensin receptor type 1 (NTR1)/type 2 (NTR2) antagonist, SR142948, reduced the basal level of phospho-Thr75 DARPP-32 and abolished the ability of neurotensin to decrease DARPP-32 Thr75 phosphorylation. However, neither an NTR1 antagonist, SR48692, an NTR2 antagonist, levocabastine, nor the two combined affected the basal level and the neurotensin-mediated decrease in DARPP-32 Thr75 phosphorylation. The effect of neurotensin was abolished by tetrodotoxin (TTX) or MK801 plus CNQX, but not by SCH23390 or raclopride. These results indicate that neurotensin stimulates the release of glutamate by activating a hypothesized unidentified neurotensin receptor, resulting in the dephosphorylation of DARPP-32 at Thr75 by activating NMDA and AMPA receptors expressed at medium spiny neurons. Thus, neurotensin, by removing the inhibition of PKA by phospho-Thr75 DARPP-32, potentiates its signalling via the dopamine/D1 receptor/PKA/phospho-Thr34 DARPP-32/PP-1 cascade.